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(54) PRODUCTION OF SYNTHETIC SILICA POWDER 

(57)Abstract: 

PURPOSE: To provide a process for producing synthetic silica powder having high bulk 
density and useful for the production of synthetic quartz glass free from void defect. 
CONSTITUTION: The objective synthetic silica powder can be produced by hydrolyzing 
methyl silicate with ammonia water, subjecting the hydrolyzate to polycondensation to 
obtain colloidal silica, sieving the product to collect particles of £500/xm diameter, heat- 
treating in an oxidizing atmosphere at 1 000-1 100°C and densifying by introducing helium 
gas into the reaction system while keeping the above heat-treatment temperature. 
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ABSTRACTED- PUB-NO: JP 05017122A 
BASIC -ABSTRACT: 

Prodn. involves 1) hydrolysing methylsilicate with ammonium hydroxide 
and is 

polycondensated to form colloidal silica; 2) classifying the silica 
into 

particles up to 500 microns dia; 3) heating at 1000-1100 deg. C in 
an 

oxidative atmos; then changing the atmos. to He gas atmos., so that 
dense 

silica particles are produced. 

USE/ADVANTAGE - Silica powders with high bulk density can be obtd. 
and are used 

to produce quartz glass free of foams. 

In an example, methylsilicate and 20.5% ammonium hydroxide were 
dropped 

simultaneously at a rate of 25.8 litre/hr to obtain silica floes. 
They were 

sieved with a mesh 500 microns and dehydrated with a filter cloth and 
washed 
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with water five times. The resulting colloidal silica was put in a 
quartz 

glass tube and heated to 1000 deg. C in 02 gas atmos. for 2 hrs, 
then in He 

gas atmos. for 3 hours to obtain silica powders with 0.98 bulk 
density 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] 500 after hydrolyzing, carrying out the polycondensation of the methyl silicate and making it into 
colloidal silica with aqueous ammonia mum The manufacture approach of the synthetic silica powder 
characterized by making it below a screen exception, heat-treating by 1,000 - 1,100 ** under an oxidizing 
atmosphere, and subsequently introducing and carrying out eburnation of the gaseous helium in this temperature 
field. 
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3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The manufacture approach of synthetic silica powder, especially bulk specific gravity 
of this invention are high, and it relates to the manufacture approach of the synthetic silica raw material powder 
for manufacturing synthetic quartz glass without a poor bubble 
[0002] 

[Description of the Prior Art] Although it has the place known well that synthetic quartz glass is obtained 
according to melting vitrification of synthetic silica powder, about the manufacture approach of this synthetic 
quartz glass, the Verneuil's method, the soot method, the sol-gel method, the cristobalite-vacuum fusion 
method, etc. are known. 

[0003] Although this Verneuil's method carries out acid hydrogen hydrolysis fusion of the silicon tetrachloride 
Since an OH radical content is set to about 1,000 ppm at this, there is disadvantage that elevated-temperature 
viscosity is low. Although the soot method hydrolyzes a silicon tetrachloride in a low-temperature acid 
hydrogen flame comparatively, and makes a porous glass base material, heating fusion is carried out and 
transparence vitrification is carried out under a gaseous helium ambient atmosphere, a helium-chlorine gas 
ambient atmosphere, or a vacuum ambient atmosphere Also for this, the amount of OH radicals or CI content is 
300 ppm. There is a trouble of elevated-temperature viscosity being low since it becomes extent, and deforming 
at an elevated temperature. 

[0004] Moreover, carry out heating fusion of the gelation desiccation object which this sol-gel method 
hydrolyzed silicate, made the silica sol, and gelled and obtained this with 1,200 ** extent, and although 
transparence vitrification is carried out An OH radical tends to remain in this, the high thing of elevated- 
temperature viscosity is hard to be obtained, and manufacture takes long duration. There is disadvantage that 
only sheet metal is made since generating of a crack may furthermore break out during manufacture Although 
this cristobalite-vacuum fusion method solates fumed silica in an alkali water solution, and calcinates and 
cristobahte-izes it after freeze drying and vacuum fusion is carried out above 1,700 ** There is a fault that the 
[0005] §laSS ° f PU " ty ° btained by this is bad ' and becomes that in which this has a detailed bubble. 

[Problem(s) to be Solved by the Invention] Therefore, this invention persons examine the approach of 
manufacturing the high synthetic quartz glass of elevated-temperature viscosity with this sol-gel method 
Especially about this, use methyl silicate as silicate, and this is hydrolyzed with aqueous ammonia. Carry out a 
polycondensation and heat the obtained silica, and after carrying out oxidation clearance of the unreacted 
organic substance, heat more than 1,500 ** and it is made to sinter in a vacuum. If heating fusion is carried out 
above 1,700 **, the high synthetic quartz glass of elevated-temperature viscosity subsequently easily The 
umbrella consistency of the synthetic silica powder used for this here is low. and the thing which can be 
acquired cheaply - having found out (referring to JP,2-1870723,A) - It turned out [ that the synthetic quartz 
glass obtained as imperforation is inadequate becomes that in which purity is bad and contains a micro bubble / 
disadvantageous ] that it is. 
[0006] 

[Means for Solving the Problem] It is 500 micrometers after this carrying out the hydrolysis polycondensation 
ot the methyl silicate with aqueous ammonia about the manufacture approach of the synthetic silica powder for 
synthetic quartz glass manufacture that this invention solved such disadvantage and considering as colloidal 
silica. It is made below a screen exception, and it heat-treats at 1,000-1,100 degrees C under an oxidizing 
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atmosphere, and is characterized by subsequently introducing and carrying out eburnation of the gaseous helium 
in this temperature field. 

[0007] Namely, the result of having examined many things about the manufacture approach of the synthetic 
silica powder by which this invention persons had high bulk specific gravity, and eburnation was carried out, 
The poly condensation of the methyl silicate is hydrolyzed and carried out with aqueous ammonia, and it is 
colloidal silica 500 mum It is made below a screen exception with wet. If gaseous helium is introduced into this 
temperature field after heat-treating by 1,000 - 1,100 ** under an after [ dehydration and washing ] oxidizing 
atmosphere It checked that the synthetic quartz glass which this silica powder has high bulk specific gravity, 
heating fusion of a header and the silica powder which carried out in this way and was obtained is carried out 
for becoming that by which eburnation was carried out, and synthetic quartz glass, then whose purity are high, 
and has neither a bubble nor a foreign matter could be obtained easily, and this invention was completed. This is 
explained further in full detail below. 
[0008] 

[Function] This is colloidal silica obtained by hydrolysis with methyl silicate and aqueous ammonia, and the 
polycondensation about the manufacture approach of synthetic silica powder for this invention to manufacture 
the synthetic quartz glass of a perfect non-bubble by the super-high grade 500 mum It is made below a screen 
exception with wet, it calcinates by the oxidizing atmosphere after dehydration and washing, and let it be a 
summary to introduce and come to carry out eburnation of the gaseous helium by 1,000 - 1,100 ** after 
carrying out degasifying, dehydration and. 

[0009] Although manufacture of the synthetic silica powder by this invention is performed with a sol-gel 
method, the silicate used here is used as methyl silicate, and hydrolysis of this methyl silicate is performed in 
existence of ammonia. If the polycondensation of this methyl silicate is hydrolyzed and carried out with 
aqueous ammonia the silica generated by this hydrolysis - grain size 500-l,000nm It becomes the primary 
particle of a silica, it is - This primary particle is spherical, and a ****** OH radical is not contained inside, 
but an OH radical comes to exist only in a front face, and Even if a puncturing pore diameter is large and 
applies temperature, it does not hole-closing-ize, but this particle is a surface OH radical and internal C. With 
heating, it is easily removable, and further, this Motoshige Mitsugi condensation is performed regularly and 
structure serves as dense colloidal silica. 

[0010] Thus, although it is necessary to remove this according to a screen since it is difficult for this gel silica 
for hole-closing-ization to carry out dehydration and degasifying quickly, therefore thoroughly, although the 
made colloidal silica adheres to the wall and impeller of a reaction flask, it exfoliates and it becomes a hard gel 
silica therefore, at this invention, this is 500 according to levigation. mum It considers as the following. 
[001 1] Thus, although the silica carried out the screen exception is that from which the organic substance 
contained with heating by the oxidizing atmosphere here is removed (decarbonized), carrying out solid liquid 
separation of this thing with a conventional method in advance of that processing should just often perform this 
with a centrifugal dehydrator. If ammonia remains in this centrifugal hydroextraction, it is C by the next 
oxidation heating. Since it becomes impossible to remove enough, it is required to remove ammonia and a 
methanol well with ultrapure water. Although it is necessary to perform this by 1 and 00 - 1,100 ** since the 
opening of the particle comrade of floe is closed and it may become a bubble, if it becomes inadequate [ 1 ,000 
** Suemitsu ] decarbonizing it and it makes this heat-treatment temperature higher than 1,100 **, although the 
colloidal silica obtained by such solid liquid separation is subsequently decarbonized with heating by the 
oxidizing atmosphere, according to this, dehydration is also performed with decarbonization. 
[0012] Although the silica powder which carried out this invention in this way, and was decarbonized is 
contacted to inert gas in this processing temperature It is good, and according to this, eburnation of the floe of 
silica powder is carried out, it becomes the thing of the almost same consistency as glass, and this inert gas 
raises gaseous helium, then the pack density at the time of synthetic quartz glass manufacture, Moreover, since 
a charge can be made [ more ] than before, the synthetic quartz glass which was excellent in quality can be 
manufactured with sufficient productivity, and the profitableness that there shall not be a bubble and a foreign 
matter about the synthetic quartz glass obtained is given. Although it is to carry out thermal diffusion to 
homogeneity, and for one-piece floe [ one piece ] eburnation to have priority over a floe comrade's sintering, 
and to happen when this reason introduces gaseous helium, such effectiveness is not expectable bv anv eas ' 
other than helium. 6 
[0013] 
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[Example] Next, the example and the example of a comparison of this invention are given. 
Since condensation colloidal silica was obtained in o'clock in 10kg /when simultaneous dropping of methyl 
silicate 26.5/o'clock, and 20.5% of the aqueous ammonia and EL grade [Omori chemically-modified 
Manufacture Trade name] 26.5 l./o'clock was carried out at the 25.81. [/o'clock ] dropping rate at the 
continuation flask of an example and 51. of examples of a comparison, it is this 500 mum It carried out the 
screen exception with the network. Subsequently, once it left this thing, solid liquid separation was carried out 
with the centrifugal dehydrator which formed the filter cloth of l,000made from polypropylene #, ultrapure 
water washed 5 times, and the obtained condensation colloidal silica was put in the quartz-glass reactor core 
tube, and temperature up was carried out over 10 hours from a room temperature to 1,000 ** under the oxygen 
gas ambient atmosphere, and it held for 2 hours and was decarbonized. 

[0014] Although the silica powder which carried out eburnation was obtained when this ambient atmosphere 
was changed with the gaseous helium ambient atmosphere and held for 3 hours, holding this temperature next 
They are these fine particles 150-200 The place compared with what did not perform hole-closing-ized 
processing under this gaseous helium ambient atmosphere for the comparison of this while considering as a 
mesh, As opposed to the thing of this invention being 0.98 in the bulk-specific-gravity comparison of a tapping 
method The thing of the example of a comparison was 0.80, when vacuum heating of this thing was carried out 
after neglect for two days and that amount of degasifying was investigated, to the thing of this invention being 
A curve as shown in drawing 1 , the thing of the example of a comparison is as B curve, and it was checked that 
this invention article is that to which it is quite hard to stick 
[0015] 

[Effect of the Invention] About the manufacture approach of synthetic silica powder, this invention hydrolyzes 
methyl silicate with aqueous ammonia, as this was described above. 500 after carrying out a polycondensation 
and considering as colloidal silica mum Although characterized by making it below a screen exception heat- 
treating to an oxidizing atmosphere by 1,000 - 1,100 **, and subsequently introducing and carrying out 
eburnation of the gaseous helium to it in this temperature field Since the silica powder obtained with the sol-gel 
method becomes that by which bulk specific gravity was high and was made nonporous according to this Since 
this can also make [ many ] raising pack density and a charge when considering as synthetic quartz raw 
materials for glass the synthetic quartz glass which was excellent also in quality can improve [ manufacture 
cone ****** j productivity, synthetic quartz GARASU ** obtained will be obtained if there shall be no poor 
bubble, and profitableness is given. 
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ABSTRACTED- PUB-NO: JP2001261353A 
BASIC -ABSTRACT: 

NOVELTY - The synthetic silica glass powder is obtained by heating an 
amorphous 

silica powder produced by sol-gel process, up to 800-1300 deg. C in 

hydrogen 

atmosphere . 

USE - For producing quartz glass crucible for drawing up silicon 

single 

crystal . 

ADVANTAGE - The quartz glass crucible suppresses foam generation in 
its inner 

layer when heated at high temperature. The silicon single crystal 
having high 

purity and improved crystallization rate, is obtained. 



12/8/04, EAST Version: 2.0.1.4 



